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Box No. VI PRIORITY CLAIM 



PI Further priority claims arc indicated in the Supplemental Box. 



Filing date 
of earlier application 
{day/month/yt**} 



Number 
of earner application 



Where earlier application a: 



national application: 
country 



regional application:* 
regional Office 



tncenutiooAi application'. 
receiving Office 



item (I) 

19.03.1999 



9901038-1 



Sweden 



item (2) 



item (3) 



fiTI The receiving Office is requested to prepare and transmit to Iht btf™^ SSS^X 
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Date m 



Number 
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Box No. Via CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

4 



? 
2 
1 

4 



description (excluding 
sequence listing pan) 

claims 

abstract 

drawings 

sequence listing pan 
of description 

Total number of sheets 



18 



This international application is accompanied by the item(s) marked below: 
I B fee calculation jheel 

2. Q separate si^edpowor of attomcy 

3. Qcopxofgema^po^ of attorney; reference number, if any. 
* Q statement explaining lack of signature 

5. □ priority documents) identified in Box No. Vt is item(s)r 

6. □ translation of international application into (language): 

?. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide andVor amino acid sequence listing in computer readable form 

9. Q other (speci/y): _ 



Figure of to* drawing* which 
should accompany the abstract 



language of filing of the 
international application: 



English 
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1 . Date of actual receipt of the purported 
mternatronal applKAWm: 



3. Corrected date of actuar receipt due to rater but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
corrections under PCT Article f I (2): 



5. International Searching Authority K . , 
(iftwoormoTc ait competent ): *^ *■ 



□ Transmittal of search copy delayed 
kHHtl scwclvfee is paid. 



*£. Drawings^ 
| 1 receivad: 

\ [ not received: 



Date of receipt of the record copy 
by (he International Bureau: 



For International Bureau use only 
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Applicant's Of agent's 

ftlc reference W 3313-048 



For receiving Office u$c only 



International application Na 



Date stamp of the receiving Office 



Applicant 

Axis AB 



L 



1000 



CALCULATION OF PRESCRIBED FEES 

L TRANSMITTAL FEE * j=% 

. . i 8510 Kl 

2. SEARCH PEE 1 

X WTERNATrONAL FEE 
Bftsic Fee 

The intemarianat application contains — 



firtt 30 sheets 



additional amount 



sheets. 
\ 3540 

" 1 



remaining sheets 
Adrf amounts enteral at b\ and to and enter total at B . 



• L 



J3 



Dnlgnatiaa Fees 

The international application contains , 



designations. 



8 



760 



6080 



J3 



mtmbef of designation, fees amount of designation fee 

payable (maximum 10) 
Addarr^umsemeredm&^E>ar^en*epto^atl . . ' ' . ' L 
st nn tis- * n fr from ttnai* Slates are entitled to a rtducdo* of 1 ^ y f il % *** 

4. FEE FOR PRIORI 



9620 



ID 



flf f IS £J7o Of fnC fa*" U J «" c »««««•"*«» - . 

ITY DOCUMENT (V oppticabh) L- 



5 TOTAL FEES PAYABLE 

Add amounts entered at T. S. I and P, ond enter total in the TOTAL box 



19130 



TOTAL 



[ [ The design ntion fees tire not paid ftt this time. 

MODE OK PAYMENT 

Q authorisation to ohftt&e I | bank draft 

deposit account (see below) L-J 

Qcj cheque □ ™* 

Q pAiifli money order Q revenue stamps 



\ \ coupons 



DEPOSIT ACCOUNT AUTHORIZATION (MO ~* <>/>»™«' *"V *' "* faM ' ° M 
Thc R<v Q i, hereby authored to charge the lotal fe« indicated above .o my tlcpo*.< occoum. 

LJ RurettU Of WIPO to my deposit Recount. 



Deposit Account No. 
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PCT 

INTERNATIONAL PRELIMINARY EXAMINATIO 

(PCT Article 36 and Rule 70) ! L j 




Applicant's or agent's file reference 
W33 13-048 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International application No. 
PCT/SE00/00522 



International filing date (day/month/year) 
17/03/2000 



Priority date (day/month/year) 
19/03/1999 



International Patent Classification (IPC) or national classification and IPC 
G03B37/00 



Applicant 
AXIS AB 



RECEIVED 

OCT Q 4 2QQ1 

Technology center 2600 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

El This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 



I 


IS 


II 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
27/09/2000 



Date of completion of this report 
15.06.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Artelsmair, G 

Telephone No. +49 89 2399 8989 




Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/SE00/00522 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-7 as originally filed 

Claims, No.: 

1 -3 as received on 1 1/05/2001 with letter of 1 1/05/2001 

Drawings, sheets: 

1-4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/SE00/00522 



□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-3 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-3 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-3 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



Form PCT/iPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/SE00/00522 

EXAMINATION REPORT - SEPARATE SHEET 



1 The application relates to a digital camera having a panning/tilting functionality. 

2 Nearest prior art is US-A-3868706 (D1) which describes a camera according to 
the preamble of claims 1 and 3. 

A similar device is known from US-A-4499490 (D2). 

The other documents cited in the ISR only relate to the general technological 
background. 

3 Concerning claim 1: 

In the prior art cameras as described in D1 or D2 there arises the problem that 
when the mirror is rotated the image produced by the camera will become 
distorted. According to claim 1 this problem is solved by the provision of image 
transforming means which means are adapted to rotate the digital image by an 
angle related to the angle of rotation of the mirror. 

Although image transformation of digital images is known per se for different 
purposes there is no indication in the cited prior art which would make it obvious 
for a skilled person to use image transformation means in a camera with panning/ 
tilting functionality in order to automatically compensate for image rotating effects. 

4 Concerning claim 3: 

The subject-matter of claim 1 differs from what is described in D1 or D2 in that a 
second mirror mounted externally to the camera housing and a second rotational 
member for rotating the second mirror is foreseen. This arrangement allows a 
more compact design and a wider field of view. Since all the cameras described in 
the cited prior art are single mirror devices it is difficult to argue that the 
arrangement according to claim 3 could be derived in an obvious manner from the 
available prior art. 



Form PCT/Separate SheeV409 (Sheet 1) (EPO-April 1997) 



rlKSSUN -» hHJ nUNCHbN 



010510 «i\J3U04ft anendfid PCT claims. doe &A/1J 

a 




CLAIMS 

l- A digital camera (300) having panning and/or 
tilting functionality, comprising: a camera housing (6) 
5 with an optical input (400) , such as a lens or objective 
(8) ; an image capturing unit (500) for producing a digital 
image from light received through the optical input; a 
controller (600) ; a first mirror (9) mounted externally to 
the camera housing (6) ; and an image rotating device (2 00) , 
10 which is connected to the controller (600) and is adapted 
to rotate the first mirror at an angle of rotation with 
respect to the optical axis of the input (40 0, 8) of the 
camera housing (6) , characterized by 

an image transforming unit (800) , which is connected 
15 to the image capturing unit (500) and is adapted to rotate 
the digital image, as captured by the image capturing unit 
(500) , by an angle related to the angle of rotation of the 
first mirror (9) . 

20 2. A digital camera as in claim 1, further compris- 

ing a second mirror (10) mounted externally to the camera 
housing (6) , wherein the image rotating device (200) is 
adapted to rotate the second mirror at a second angle of 
rotation with respect to the optical input (400, 8) of 

25 the camera housing (6) . 

3. An image rotating device (200) for a digital 
camera (300) having a camera housing (6) , an optical input 
(400) , such as a lens or objective (8) , and an image cap- 
30 turing unit (500) for producing a digital image from light 
received through the optical input, the image rotating 
device comprising a first mirror (9) mounted externally 
to the camera housing (6) , and a first rotational member 
(5, 7) for rotating the first mirror at a first angle of 
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rotation with respect to the optical axis of the input 
(400, 8) of the camera housing, characterized by 

a second mirror (10) mounted externally to the camera 
housing (6) ; and 
5 a second rotational member (3, 7) for rotating the 

second mirror at a second angle of rotation with respect 
to the optical input (400, 8) of the camera housing, 

wherein the first and second mirrors are arranged 
along a common optical axis. 
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A DIGITAL CAMERA HAVING PANNING AND/OR TILTING 
FUNCTIONALITY, AND AN IMAGE ROTATING DEVICE FOR SUCH A 
CAMERA 

5 Technical Field 

The present invention relates to a digital camera 
having panning and/or tilting functionality, and more 
specifically to a digital camera having a camera housing 
with an optical input, such as a lens or objective, an 
10 image capturing unit and a controller. The invention also 
relates to an image rotating device for providing the 
panning and/or tilting functionality of such a digital 
camera . 

15 Background Art 

A common example of a digital camera with panning 
and/or tilting functionality is a web camera, which. e.g. 
may be mounted at a given location for the purpose of 
surveillance, production monitoring, etc. The web camera 

20 comprises an optical input in the form of a lens or 

objective and an image capturing unit for producing a 
digital image from light received from the optical input . 
Usually, the image capturing unit comprises a CCD element 
(Charge Coupled Device) . The web camera has software and 

25 hardware for allowing the camera to be connected to a given 
network, such as an Ethernet or Token Ring network. The web 
camera is arranged to produce digital images at a given 
rate, such as 1-25 images per second. In order to increase 
the visual volume covered by the web camera, the camera is 

30 provided with mechanical means for panning and/or tilting 
the camera. Generally speaking, "panning" means rotating 
the camera by a given angle (normally 0°-360°) in a 
horizontal plane, and "tilting" means rotating the camera 
by a given angle (normally 0°-180°) in a vertical plane. 

35 In prior art web cameras the panning and/or tilting 

functionality is obtained by moving the whole camera or at 
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least the objective thereof. Since the camera and objective 
have a considerable weight, such an approach involves 
complex, large and expensive mechanics. Furthermore, the 
speed at which the camera may be panned or tilted is 
5 restricted due to the large mass, that has to be moved 
accordingly. 

Summary 

It is an object of the present invention to provide a 
10 digital camera, which allows faster and more accurate 
panning and/or tilting, thereby allowing the camera to 
produce more images per time unit. Furthermore, it is an 
object of the present invention to provide an image 
rotating device, to be mounted externally to the digital 
15 camera, for providing efficient and rapid panning and/or 

tilting f untionality , without requiring large or expensive 
mechanics . 

The above objects are achieved by providing the 
digital camera with an image rotating device having a 

20 mirror mounted externally to the camera housing and having 
a rotational member for rotating the mirror with respect to 
the optical input (lens or objective) of the camera housing 
in response to an angular displacement control signal 
received from a controller of the digital camera. 

25 Other objects, features and advantages of the present 

invention will appear from the following detailed 
disclosure, from the appended claims as well as from the 
drawings . 

30 Brief Description of the Drawings 

A preferred embodiment of the present invention will 
now be described in more detail, reference being made to 
the accompanying drawings, in which: 
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FIG 1 is a schematic block diagram of the overall 
structure of a digital camera according to the preferred 
embodiment , 

FIG 2 is a first sideview of the image rotating 
5 device and the camera, to which it is mounted, 

FIG 3 is a second sideview of the image rotating 
device and the camera shown in FIG 2, and 

FIG 4 is a topview of the image rotating device shown 
in FIGs 2 and 3 . 

10 

Detailed Disclosure 

Referring to FIG 1, a digital camera 300 is 
illustrated in a basic modular form. The digital camera 300 
is arranged to produce one or several digital image (s) of a 

15 generic object 100, which may be any physical object that 
is present in a volume optically covered by the digital 
camera 300. An inventive image rotating device 200 is 
mounted externally to the digital camera 3 00 in front of an 
optical input 400 of the digital camera. The optical input 

20 4 00 is a generally known lens or objective. The purpose of 
the image rotating device 200 is to extend the available 
field of view of the digital camera 300 in at least one 
plane, preferably in a horizontal plane as well as in a 
vertical plane. A preferred embodiment of the image 

25 rotating device 200 will be described in more detail with 
reference to FIGs 2-4. 

As shown in FIG 1, the digital camera 3 00 further 
comprises an image capturing unit 500, which is provided 
with appropriate means for producing a digital image 

30 representative of the object 100. Preferably, the image 

capturing unit 5 00 comprises a CCD element (Charge Coupled 
Device) , the internal structure of which is believed to be 
well-known to a man skilled in the art. The digital camera 
300 also has a controller 600 for controlling the image 

35 capturing unit 500 as well as the external image rotating 
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device 200. The controller 600 is operatively connected not 
only to the device 200 and the unit 500 but also to a 
digital memory 700 for storing images captured by the image 
capturing unit 500. Furthermore, the digital camera 300 may 
comprise an image transforming unit 800, the purpose of 
which is to rotate the digital image to compensate for 
image rotating effects caused by the image rotating device 
200, when the field of view is panned or tilted. The image 
transforming unit 800 is responsive to an angle of rotation 
of the image rotating device 200 with respect to the 
objective 400 and uses this angle of rotation when trans- 
forming the digital image to compensate for the current pan 
and/or tilt angle. To perform such image transforming, i.e. 
to rotate a digital image in one or more than one direc- 
tion, is believed to be well within reach of a man skilled 
in the art of digital cameras. Therefore, the internal 
structure of the image transforming unit 800 will not be 
described herein. 

The memory 700 may be implemented by any commercially 
available memory, such as an EE PROM memory. 

As indicated in FIG 1, the digital camera 300 may be 
connected to a network 900, such as an Ethernet or Token 
Ring network, which in turn may be part of the Internet. In 
such an application, the controller 600 of the digital 
camera 300 is provided with appropriate software for 
allowing the digital camera 300 to act as a web camera 
available on the network 900, i.e. a web server that 
produces digital images. 

The pan and/or tilt angle of the digital camera 3 00, 
or more specifically the angle (s) by which the image 
rotating device changes the field of view of the camera 300 
with respect to a central axis of the objective 400, may be 
set and changed by a user of the camera by accessing the 
controller 600 through the network 900. Alternatively, the 
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pan and/or tilt angle (s) may be controlled from a computer 
directly connected to the digital camera 300. 

A preferred embodiment of the image rotating device 
200 will now be described in more detail with reference to 
FIGs 2-4. The following elements are shown in these 
drawings : 
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The image rotating device 200 has a mirror system, 
comprising a first fixed mirror 9 and a second tilting 
mirror 10. The fixed mirror 9 is mounted directly in front 
of the objective 8 at an angle of 37° relative to the 



WO 00/57246 




PCT/SE00/00522 



6 



optical center axis of the camera 300. The fixed mirror 9 
is mounted to a mirror wheel 5, which is rotatable around 
the objective and hence provides a field of view with an 
angle of rotation of between 0° and 360°. 

In the center of the field of view the tilting mirror 
10 is mounted, so that the axis of rotation thereof is 
perpendicular to the optical center axis of the camera. The 
tilting mirror 10 is carried on the mirror wheel 5, thereby 
causing the tilting mirror 10 to rotate around the objec- 
tive 8 together with the fixed mirror 9. Thanks to the 
geometrical arrangement of the mirrors 9 and 10 with 
respect to the objective 8, it is possible to monitor a 
large volume in a short time. 

The tilting mirror 10 is attached to a mirror holder 
11, which in turn is journalled in the mirror wheel 5 
between two fixing parts 2. Opposite to the mirror wheel 5 
a slightly smaller guiding wheel 1 is concentrically 
mounted. A tilt shaft 3 is eccentrically mounted to the 
mirror wheel, so as to cause the tilting mirror 10 to move. 
The guiding wheel 1 transmits its motion to the tilt shaft 
3 and from the tilt shaft 3 through a bevel gear 4 to the 
mirror holder 11. The arrangement resembles a planetary 
gear, where the guiding wheel represents a sun pinion and 
the tilt shaft represents a planet pinion. The mirror wheel 
acts as holder of the planet pinion. 

When the mirror wheel does not move, if the guiding 
wheel is rotated, the tilt shaft 3 will rotate around its 
own axis, wherein the mirror holder 11 will be rotated 
around its axis of rotation. Hence, the tilting mirror 10 
is rotated with respect to the mirror wheel 5, and the 
center axis of the field of view will be angled with 
respect to the optical center of the camera. If the mirror 
wheel 5 and the guiding wheel 1 rotates at the same angular 
velocity, there will be no relative motion in the tilt 
shaft and consequently no rotation of the mirror 
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holder/mirror around its axis of rotation. However, the 
mirror wheel 5 as a whole will rotate with the fixed mirror 
9 and the tilting mirror 10 at a constant angle to the 
optical center axis of the camera. 

In other words, by rotating the mirror wheel 5 and 
the guiding wheel 1 synchronously, the field of view may be 
rotated 360° for any given tilt' angle. Then, if the wheels 
are rotated relative to each other, the angle of the mirror 
holder 11 will change, and the field of view may be again 
be rotated 360° for a new tilt angle. In this way, a very 
large volume around the camera may be covered, and images 
may be obtained for any given location within this large 
volume . 

The mirror wheel 5 and the guiding wheel 1 are driven 
by respective motors 7. Belt wheels 15, 17, timing belts 
14, 16 and timing belt tighteners 13, 18 are provided, as 
shown in FIGs 2-4. 

The inventive image rotating device provides at least 
the following advantages: 

• Low moment of inertia for rotating parts 

• High pan/tilt adjustment speed, short time between 
angular settings 

• High setting accuracy 

• Compact design 

• Few structural components 

• Low manufacturing cost 

• Flexible design 

• Simple pan/tilt control 

• Wide field of view 

The present invention has been described above with 
reference to a preferred embodiment. However, other 
embodiments than the one disclosed herein are possible 
within the scope of the invention, as defined by the 
appended independent patent claims. 
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CLAIMS 

1. A digital camera (300) having panning and/or 
tilting functionality, comprising: a camera housing (6) 
with an optical input (400), such as a lens or objective 
(8); an image capturing unit (500) for producing a digital 
image from light received through the optical input; a 
controller (600); a first mirror (9) mounted externally to 
the camera housing (6) ; and an image rotating device (200) , 
which is connected to the controller (600) and is adapted 
to rotate the first mirror at an angle of rotation with 
respect to the optical input (400, 8) of the camera housing 
(6) , characterized by 

an image transforming unit (800) , which is connected 
to the image capturing unit (500) and is adapted to rotate 
the digital image, as captured by the image capturing unit 
(500) , by an angle related to the angle of rotation of the 
first mirror (9) . 

2. A digital camera as in claim 1, further comprising 
a second mirror (10) mounted externally to the camera 
housing (6), wherein the image rotating device (200) is 
adapted to rotate the second mirror at a second angle of 
rotation with respect to the optical input (400, 8) of the 
camera housing (6). 

3. An image rotating device (200) for a digital 
camera (300) having a camera housing (6), an optical input 
(400), such as a lens or objective (8), and an image cap- 
turing unit (500) for producing a digital image from light 
received through the optical input, the image rotating 
device comprising a first mirror (9) mounted externally to 
the camera housing (6), and a first rotational member (5, 
7) for rotating the first mirror at a first angle of 
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rotation with respect to the optical input (400, 8) of the 
camera housing, characterized by 

a second mirror (10) mounted externally to the camera 
housing (6) ; and 
5. a second rotational member (3, 7) for rotating the 

second mirror at a second angle of rotation with respect to 
the optical input (400, 8) of the camera housing. 
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